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1020010008011 ^^ 'U^}: 2001/12/31 

^ ^^^^ # 2:^* S.^^^ ^JL^ 7><a^>3^Al^ ^y]^ 

U-^ ^ ^]^*>^ ^]^^^4r 7flAl^>c|-. :^ iEflol^ai-^V^ c^^ll 

7pg^>SlAl* ^tl: ^7] SI- (a) ^11 ^ 3.^S., ^ ^^no]^^^o^ 

^ ^ ^^*>^ ^^1, (b) (a) ^^l<HlAi z^-z^- ;^12 B 

^^o\] Jil^^V^ ^7ls)- ^;^]# 

^ 8.625 kHz^ ^ ^^-^S ^>^^ ^-f'Hl, ES ^^^^ -f-^fl 

S. 2 
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§ if-^V ^JL^ 7}<^^^}^^^ ^71 S]- ^ o] 

■s ^l-^^V^ >^l^^{Initial izing method for VDSL including tone spacing 
adjustment} 

S. 1^ 'g^l:^^ 4.3125kHz -S- >^>-g-^ 3,7]^ ^^-^ ^^*>7] 

:£ 3^ ^ ^^S^ wV^^i^V ^^]cAM 3.31^ t:]^]^ 7>^^> sl^^ ^ 

£ 4a ~ £ 4c^ ^H4flol3 il-^'^l^i 8.625 kHz ^-g- <^^» ^ 
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^' 1020010008011 <a^>: 2001/12/31 

^^1^ 7><a;^>S)^ (VDSL: Very high bit rate Digital Subscriber Line)^ 

<7> S. 1^ 4.3125kHz ^ A>-g-^ a] 6^ 2i7ls|- jz)-^^ ^^*>7l 

^t!: £^<^m-. €^ Al^>^^ vilE^J)^ -^^^ a-^5(VTU-0:Vdsl 

Transceiver Unit-at the Optical network unit)4 %A ^^7]^ 
(VTU-R:Vdsl Transceiver Unit-at the Remote site)^'Hl iil^sl^ ^11 
^(SOC:Special Operation Channel) i^Ia]^!!- ^^l^t^-. ^1^^^ a^s. 

<8> 2:JL^ t:l^ll 7V<as1^(VDSL). c]^ c^-^sj- ^2:(MCM:Mult i'Carr ier 

Modulation) VDSL«HlAi2^ ^7l^ 37fl ^^411ol3(HandShake) ^ 

^7] Initial izat ion) tJj-^ ^ ^i^. £. l-^l] ^Ei-vf a]-^ ^^ro] , 

G. 994.1 €-^*llol3(G.HS) sS)-^^ (100)0] #14^, ti>^ 4.3125kHz ^ ^ ^ 

7l^ 3|-^(110)^S. l-o1:?>i:1-. H Ha-] , ^ ^7l2)- s]-;^^ ^^-^^> ^a]^ ^ 

<9> ^;^fl VDSL S^-^lAi ^^o^ ^^(^^^1, ^^)^ 4.3125 kHzS. ^Ajsl 

^ Sic]-, ojo^ ^tifloi 8.625 kHz ^ ^^^S A].^^ ^ ^fecll, 8.625 
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1020010008011 ^^ <a^>: 2001/12/31 

kHz ?>^<^1 ^>-g-€ FFT AM^» 7>^lJl ^Hflo^ ^3x).^ cfl^^ A> 

^ ^J-^^l ^cf. VDSL ^>-g-^m ^2)-^ tfl^^ ^^1] 138 

kHz ~ 12 MHzolcf. 138 kHz tfl^^ ^'S-^S. Af-g-^ 4^ ^Jl. 12 MHz <>! 

tfl^^ ^-^-^al-^lS. 9X^. FFT AVol^oi 4096 points 

(^^^ ^V-S- # ^i^^ ^wfl)l- A>-g-^ VDSL -i-Ai^ Af-g-^ ^ 

9X^ cfl^^ 8.832 MHz (4.3125 kHz * 2048)^'HS. ^Itb^t:!-. -i-^ 

8192 points FFTl- A>-§-*>^, 17.664 MHz cfl^^'}^! A>-g-^ ^ 9X^^ FFT 3.o] 
^3^-g-(c^l^cfl. ^£ ^)ol ^o] ofH^. ^ o. 

^-S-^S VDSL S§<H1 8.625 kHz ^ ^^-i- ^>-g-5r>^. FFT 

A>ol^S. ^Hfl^ ^s)-^ tfl^o] x>-g-^ ^ 9X^B.S. ^S. ^o](ioop length) 7]- 

VDSL S§^7> c,}^ ;a^^ol >a-Bll<^lH.S, S^^^ f^Hflsl 7l#^ §i 
c}-. VDSL 2.§<H1 ^^ISjcH 3 625 kHz ^ ^^ ^^M]<^]3.9\- ^ 

^7]^ ^^^l-^l ^^^1 *»i£^>* ^^]t}jL oic^., o] 

^f-:£<^lAl 8.625 kHz § ^}-%-^}y] ^«fl, ^^i #2fl^ ^J^^flol^s^. ^ 

^7l5l- 4^0] 2..^ ^sj^i^. ^ ^olofl 4e^- 8.625 kHz 

^ ^^o] ^o]B\ ^£1- ^ ^cfji cfA] ^:^4=Jlol^ 

sq- >a ^7l^ 3[^o] 8.625 kHz § :?]-^^ 7]^o_^ ^^Stf-cf. o] ;g-o ^ 
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' 1020010008011 %:^ "^AA: 2001/12/31 

2:^* ^Jl^ i:^^]^ 7><a^l-5l^* ^tb li-'^^ ^l^^mt-ll 

<12> ^ ^^'^ol ol^ji>^> Cf^ 7]#^ 4^1^, ^^4)1 o]^ ^ ^7l 

^ :iEflc>]^l-^ ^Hlf-o.^Ml, ^ 7^rA i^tl: ^31^ AA'^. A^'^A 

^t!-^7l5l- ^J-'^^ ;^1^*>^ ^l^*>^Cfl ^Cf. 

<13> >^7l ^^>^. ^ ^^<H1 ^- d=.n<^\^%:(k^ ^ 

A% 7}''^A^^% 3^y]s\- 

<14> (a) ;^ll ^ S.B.S., ^ ^BflolAis.;^^^ 7l^^ ^^t!: mL 
c].^]; (b) Aj.7i (a) c^-TfloiiA-l z^-z^ ;^12 ^ ^>^^ ^ o;^^ ^o.^ 

£.^oj]A-l ^7] ;^]2 ^ S-^S. i^^l*]-^ ^ ^A ^tb ^^^^ ^^1 

; ^ (c) ^ ^A S.^S., ^ ^^^]\o]^^:^d]] tHI^Ie^ ^^6\] ^ 
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^ 1020010008011 ^^ ^^>: 2001/12/31 

<15> ^7] Cf^ S^^]^ o]^7] ^t\c^, ^ ^^^ofl .^JL^ v]7.]^ 7}<^^7.}s\ 

<i6> ^ S-^s.. ^^s.^ci\] 71^2^0.^ ^^tb iil^*>^ 

^, -i-tll ;^ll ^ 7:VA S-^<HlAi ^1-71 ;Hl2 -g- :?>^ 

ci\] ^^]S. cflolE-l ^Aloi] 51^*1-^ ^ ^7l^ ^^*>^ ^ 

<17> o]^>, ^ ^Vt^^ ^s^H ^'=>] 

<18> £ 2^ ^ ^^c]] ^ji^ c1;^l^ 7>«g^>5l-^d^ ^7l5|- 

tq^l^ 7><?j;^> ^*). - ^Eflo]^s.^voi ^7l5^ 4;.^^ ^d^^^y] £ 

^ S.^3(VTU-R)ol ^'%-^JL, VTU-0^ VTU-R^J:^ Al^j-s]^, S-^^^ 

^11 1- S-^S, ^^flS-^i t3]-^2i3r>7fl 4,3125 kHzl- 7lti>O.S. 3:7] S)- ^^^^ 

: Escape to Switch tone spacing) ^^-i: ^1-^^ ^ ^^7>1: ^^tl:T=f(^l210^ 
^1). 
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^ 1020010008011 <a^>: 2001/12/31 

<20> «].^2)^>7ll, €^*llola. sf^oiiAi VTU-OSJl- VTU-R 8.625 kHz 

^(capability)ol '^^\A ^, VTU-O^^^ VTU-R 

ol 2.:^ 8.625 kHz § ^1-^^ ^ ^fe ^^o] ^jo.^, M. ^^^c^a^^ ^^flov 

€ ES l-ol;?]-cf(;Hl220^^1). 

<2i> £ 3^ ^^^V'S. ^ 8.625 kHz ^ ^>-8-^ ^1^ ^7l^oll ^ 

^1^^ #ol7l ^*fl, ^H.*flol3 3f^(300)2f ^ ^7] 5)- 31-^^(320) A>o]ofl 
ES 4^ (312-316) <^m^ 31]-^* ^ Si^^. 'a^^-^S., 

3)- S.:B(Mode of operation), Jl^ ^Blol] a1-o]2:(FFT size), ^ 

oUCyclic Extension length), ^A'^ ^^(Frequency band 

information)-^-), ^jE-^qjojaL ^f^J^ ITU-T G. 994.1 (G.HS) a§<Hl 
Xicf. ^ 3.7151- oil-^oll^i 'a^^ 2.^3^ Seflol^^ (training), ^11 ^ 
(channel estimation), cflolE^ ^'^(data rate negotiation) -^-^ ^ 

-f El- (Showtime: cll^^l^-l -f-^* ^lEflol^l )oflAi Al-g-^>7)l % 2.^ 

Al>iE^ (system parameter)!-^ t^^V^. ^l* ^l-;^!-^ ^^^^ 

711^1 -i-'^t!- <^l-8-*H ^#(short loop detection)* ^^*>J1 

(312), oH^l^ ^7l2l- 21-^(320)* 8.625 kHz 7l«l:0.^ ^^SlH^l <=>fl2:2l 
4.3125 kHz 7ltiVo.5. ^sj^^l^l o^-^l- t}-4(314) . ^^^Sl^S ^^4) 
^^Voll^i ^1^1:4(316). 
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#^ -a^l-: 2001/12/31 



<23> ^^1^0.3.^ ES VTU-07V 0-P-TRAINING-ESl- VTU-RS ^^s]- 

Al^^rf. c^7]^^, ^^91 0-P-TRAINING-ES^ ^ 3^7]s[c>\]^^ 0-P-TRAINING 
jq- ^^^^S. ^^t!: o]s^ VTU-0<^1>H VTU-RS. SOC ^^1^1^ 

0-SIGNATURE-ES7]- ^^€i=f. ^"U^ 0-P-TRAINING-ES ^l-ofl 

0-SIGNATURE-ES ^]^]^]7} ''^^]'^(emhe(iing)^^ SX^. , 

0-SIGNATURE-ES ^11^1^1^ s:£(ID)l- ;«il5*l*>ji^ ^ 3:71^011^1 

0-SIGNATURE5il- -^^^^S. -^^tb 'fl^l^l<5lcl-. 

<24> VTU-R^ VTU-O^il- -S-711- ^^JL 0-SIGNATURE-ES» ^3.^t}c^ ^-SLtb 
# ^, ^1-^ R-P-TRAINING-ESS VTU-0^ ^^tt^-. ^71^^, 

R-P-TRAINING-ES^ ^ 3:71^011^1 R-P-TRAINING^l- ^^^1 o.^ ^^tt 'air^^li;!-. 
olsif ^^lofl VTU-RoflA-l VTU-OS. SOC oil^l^l<^l R-MSG1-ES7> ^^^4. *9^^1 ^ 
s^>^, R-P-TRAINING-ES 4]lr<=Hl R-MSGl-ES ^1^1^171- ^^^£)<>1 ^ytill^sl 

<H Sii^. <^7lAl, R-MSGl-ESS ^>^7>:^1S i^lAl^l ^H(ID)* »liq*>JL^ ^ 3: 
7l2)-ollA-l R-MSGl^ ^^al^S. -^^tb nll^l^l^^lcf. 

<25> VTU-0^ VTU-R^ofl ^j7«]-^ ^311^^ ^ ^^llAl^l^ A-l^;^ofl 

cfl<^lBl 3^1-^ c^l 7m ^:a-«=Hl ^^tlrcl-. oil^ifl, <a>.E^ ^fl^ofl 

olTg Cfl^^ A>-§-^ ^-^I^l. nl.^:iS^ ^H^oflA-l 0]T^ Cfl^^ Af-g-^ ^ Ol^l 

^i^^ofl o^^^ ^ oj^c^ VTU-05i|- VTU-R^ R-MSGl-ES ^ 
O-SIGNATURE-ESS ^^^V^^^i -^^I'Hl 4iS ^5. 

<26> VTU-0^ VTU-R^ ^ol^ ^^^}7] s.a ^^o. ^x\6\] 

olnfl, 8.625 kHz^ ?}-^* 7lo>o.^ ^ ^ 3:7l2|- ES sj-^g t]- 
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^ 1020010008011 %^ 'U^}: 2001/12/31 

^6\] ^t^^7.]o^ o^-^^ tfl^(<^l^cfl, 8 MHz e^^)<^lA-1 Al^o^ 

^^M^ Ail 7l (PSD: Power Spectral Density) efl't* -f-Sfl ^ ^ 9X^. 
?ii:fl, <^<}=# ^>7l7> ^^tb ^SSI ^^^Jl, ^tfl«J-^ Al^ 

<27> CfAl £ 2* ^S^l-^, ES ^^7} ^ <a:^ fi^^oll 

^S. ^ol7> 8.625 kHz^ <^l-§-^l-^ 

^ ^ SI^ ^-^S. ^^S|ia(;«ll230^;^l). ^12 SJE.^, i3>^^ 

*l-7ll 8.625 kHz» 7l«l:0.^ ^ n^^S^^i^]240^n) . ^§^1 ^ 

'Ifl-B^-llol^ jif^^oflAlsf pl-^7>xlS. ncflS. >^lll ^ S-^S. ^ ^7l5l- 

<28> ^^l^o.^, ^# ^oil. /5fll SE^ ^12 § :?V^ SJ=S ■i-<H7>7l 

^t!- ^>a-(Final negotitaion)* 7>^ ^ 9X^. ^^<^l^i VTU-0<H1a-1 

VTU-R^ ^^-S-^ xjflAl^lS. 0-ACK-ES 1- ^^*>J1, o]^] VTU-0<^1>H VTU-R 

^ ^^^^ ^l^l^lS R-ACK-ES* Als.:?]-<H1 8.625 kHz^ # 

0-ACK-ES ^ 0-ACK-ES^ ^H^^^^l IDS. 
<29> ^^ofl rcfE}-, oj:^ S.^^ ;^>Alo] s.^ ^^^-^ B S.:e. 

S^<H1 -2.^ QUITE ^7l(^^ IDLE ^7l)<^lAi jj-^^j-c^.,- c^j^cfl, 8.625 

kHz* 7la>o.s. ^ ^ 2:7lS|- ^1<H], 8.625 kHz<^l 7] 

-T-^ ^l^^VJl^ 7]#Sl 4.3125 kHz* 7la>o.s. ^ ^ 2,7]^ 
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^^1020010008011 %^ <a^>: 2001/12/31 

A]^] ^ v{\X\^] 3.^0^ M-Bl-^cf. 
<30> S. 4a ~ -£ 4c^ fc^flol^ 5il.^<^1>H 8.625 kHz ^-§- <^^* ^■ 

<3i> 8.625 kHz ^l€*>7l S.'gSl G. 994.1 ^ 

H.4llol^(G.HS) <^l-§-^H ^^(^-g-^) ^^^^ 

'wlS^ ^efi^lBl^ G.994.H ^s^^ 

^^1, '^il^l^l^ o]^ IHl^g.^ ^<^1c|-. 

'^J^ ^ Si-^^, £. 4bl- ^3:s:>^, 8.625 kHz ^ ^ 

cl(vendor) ^^ ^B.^ ^7fls^ ^Efle (octet )<^1 'MSB 10000110 

110001 LSB(=8625dec)^ U^]B. ^ o]^ ^j^^^^ 8.625 kHz mode IDS. 

<=>l-§-^T=l-. 8.625 kHz mode ID^ S. 4c<^l ^^flJ^^ wlje* 

8-1 ^ ^BflS^I wlE-g- 8-3.^5. nfl^^cf. ^n^S] ulm 1^ 8.625 

kHz § SAl^V^tS] o]-g.^cf. 

<33> 8.625 kHz ^]S.^ ^ = ^1 ^sfl -^'U^ S. 4c 

^.E.^ 511 olS..^(pay load) "a^^H^^ ^IS^ ^JS. ■i-^<il ol 

-g-sl'S, 8.625 kHz -S..E.^ ^l^L^ ^jii ^V^l^^ ^7l]^ ^tll^oll 
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<34> yC\^77}^] ^ <^1A]^ ^ ^'^'^l^i ^11 ^ 

4.3125 kHzS. t}jL, :^]2 ^ 8.625 kHz^ <^]S. ^ wf^^ 

€■ ^Hflol^lrol o]-g-^ ^ o^cf. ^ itflol^is. 

^1 ^ nf|Al;^lo] t^^i ^ ^].u|.o^ c^ldl l:5il-*>cf. 

<35> ol^^VoflA] ^t^tl- w>sq. ^o]^ ^ ^tg^ 8.625 kHz^ ^ ^^.9.^ ^l-§-^ ^ 

-foil, ;^lo]:^ ES 32]-^^^ *«fl ^ tb^^ ^7lS)- sf^o.^ no]B\ ^a] ^^l- ^ 

^7l5|- 2]-^o1]A^ A>-g-^ ^ 7fl2] -^<atb S).^-?! ES A>^§> 

E.S., ^£2] ^l-:E.^flc>|7> 4^SM^|o^ ^iS<HlA-l 1- afl, ^^o] -g-ol^]- 
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I^^^J- 11 

(b) >^7l (a) ^^l<^l^i § ;?>^^ ^ ^-^S- 

^7i ^12 ^ ^^^iBr>^ # ^^ ^tb ^^^1 ^^1; ^ 

(c) ^7l ;^il2 B ^ ^Blloi>a#^<Hl cflolBi -g-^i^ii :g 

21 

SZo^AJ, .^vi (b) 

(bl) -^-7] (c) ^:^M^^ cfloiEi ^Aio]] <^«. 
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3] 

^12*J-<H] 9X<^^^, ^7] (bl) 
4] 

^l2*J-o11 ^<^1A-1, ^^7] (b2) ^<H1. 

(b3) ^^1- ^-S]- ^Eflol^^S.^ ^ 2:^0. ^ 

>:^^1*>^ Cf;^]^ c-l 5L^s:>^ ^^l^S. bI-^ ^Jl^ ^^]^ 7><y^> 

Oj^tb ^7lS)- tij-^. 

[^^^j- 51 

^-§-^ ^M.^ ^^1- ^^1^^ 
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71 

^, ^E. ^S. -i-^fl ^7l ;^ll ^ S.JE.oflA-1 ^7] 7fl2 § 

^^<H1 ^Atlr iil^*>^ ^ ^7l^ ^«S*>^ ^ 

[^^^J- 8] 

^^-71 CllolBl ^jaf- ^-^ <^l-§-*M ^^Wl 

d^^]]o]^^<^]^^ AS. ^# ^^<^1 ^12 €■ 

m^^"^] 9X<^^^. ^71 ^2)-^, 
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10] 

c^mi^. ^M.^ ^JE.# *m 
{^^^^ 11] 

vilM^S -^^^ 2.^4 ^^7l^ 2.^01 ^ o. o.^ g].^ A] 
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[S. 4a] 







(1 octet) 






1 




2 


■ 
• 
• 




N 



ulse (NS) as 

4bl 



8 7 6 5 4 3 2 1 
Hise ao|=M + 6 
(1 octet) 



T.35 L^HSI 
(2 octets) 

(4' octets) 

(M octets) 



ge^ 295 

i:£ 4cl 

Bise SfS i^H -8.625 kHz SH 2& 



Bits 








8 


7 6 5 4 3 2 


1 


8.625 kHz SH 


1 


0 0 0 0 1 1 


0 


8.625 kHz 2E ID (bits 7 to 14)-0ctet 1 


1 


1 0 0 0 1 b2 


bi 


8.625 kHz 2= ID (bits 1 to 6)-0ctet2 (•) 




: 8.625 kHz «<Sei u| 




b2 : oiss ?ie* oiiftf 



IS. 51 

ES 3»SOilA< 0|S£l SOC mlAIMS DflAlAI 2 = 



SOC °i|A|A| 


01|A|A| 2 = 


0/R-ACK-ES 


0x33 (*) 


0/R-NACK-ES 


OxCC (*) 


0-SIGNATURE-ES 


0x31 


R-MSGi-ES 


0x81 


*-D|A|A|o| SAII nflO|S = 
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